Myosin heavy chain expression in renal afferent and efferent arterioles: relationship to contractile kinetics and function.
The physiological role of smooth muscle myosin heavy chain (MHC) isoform diversity is poorly understood. The expression of MHC-B, which contains an insert at the ATP binding pocket, has been linked to enhanced contractile kinetics. We recently reported that the renal afferent arteriole exhibits an unusually rapid myogenic response and that its kinetic features allow this vessel to modulate tone in response to alterations in systolic blood pressure. In the present study, we examined MHC expression patterns in renal afferent and efferent arterioles. These two vessels regulate glomerular inflow and outflow resistances and control the pressure within the intervening glomerular capillaries (PGC). Whereas the afferent arteriole must respond rapidly to increases in blood pressure, the efferent arteriole plays a distinctly different role, maintaining a tonic elevation in outflow resistance to preserve function when renal perfusion is compromised. Using RT-PCR, Western analysis, and immunofluorescence imaging of intact isolated arterioles, we found that the afferent arteriole predominantly expresses the MHC-B isoform, whereas the efferent arteriole expresses only the slower-cycling MHC-A isoform. We examined the kinetics of angiotensin II- and norepinephrine-induced vasoconstriction and found that the afferent arteriole responds approximately 3-fold faster than the efferent arteriole. Our findings thus point to the renal microcirculation as a unique and important example of smooth muscle adaptation in regard to MHC isoform expression and physiological function.